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$4 .9M A R P A  TRP  
The US ARPA has awarded $4.9 M 
TRP to EMCORE, Hughes Aircraft 
Co., and J.A. Woollam to develop a 
high throughput process for InP 
HEMTs and HBTs with in situ 
monitoring. 
This agreement is one of a number 
of Defense Dual-Use Critical Tech- 
nology Partnerships awarded under 
the initial Congressionally funded 
Technology Reinvestment Project 
(TRP). It focuses specifically on 
Process Control for Electronics Man- 
ufacturing. The goal is the establish- 
ment of low-cost, reliable, quality 
domestic sourcing for high perfor- 
mance materials and the equipment to 
produce them. The goal is "the 
production of low-cost, high perfor- 
mance products (e.g. ICs) for a wide 
range of military and commercial 
systems with applications for vehi- 
cles, ships, aircraft and satellites". 
Hughes Aircraft Research Labora- 
tories (HRL), EMCORE Corp. and 
J.A. Woollam Co. Inc, in a collabora- 
tive research effort with ARPA, will 
develop and apply technology for 
monitoring and control of LP- 
MOCVD - Low Pressure Metal- 
organic Chemical Vapour Deposition. 
The Consortium will focus on 
materials for two-layered device 
types: HBTs and HEMTs. HBT 
technology provides significant ad- 
vantages for signal processing appli- 
cations such as analog to digital 
converters. HEMT technology is 
vital for microwave signal and power 
amplifiers used in satellite communi- 
cation systems. Key to strategic 
military applications, these materials 
also offer significant opportunities for 
commercial systems needing perfor- 
mance advantages in speed, power 
and efficiency. 
According to the EMCORE press 
release "The need for larger volumes, 
increased yields, larger substrate sizes, 
faster film growth, reduced defect 
counts, and lower costs, along with 
improved quality and performance, 
has given rise to the use of MOCVD 
as a production process. However, 
"MOCVD presently lacks the cap- 
ability for feedback control, can 
require extensive maintenance and 
calibration, and has no defined re- 
cord of reproducibility for the most 
advanced evices", says the release. 
The Consortium will use sensors, 
control algorithms, and process mod- 
els to "qualify" the growth run in 
place in an integrated LP-MOCVD 
system. The goal is the simultaneous 
sensing and control of both doping 
and composition. 
The key technical program goal of 
the Consortium is the development of
in situ process diagnostic techniques 
and control for improved InP-based 
HEMT and HBT devices grown by 
MOCVD. To accomplish this goal, 
the Consortium embers will: 
• Develop spectroscopic ellipsometry 
for MOCVD 
• Redesign, build and demonstrate 
improvements in the MOCVD 
reactor. 
• Develop MOCVD processes using 
in situ process ensors and control 
and transfer the improved processes 
from HRL to EMCORE, which will 
become a commercial supplier of 
high quality MOCVD material for 
HEMT and HBT devices. 
• Demonstrate improved HEMT and 
HBT devices properties as a result 
of the improved growth techniques. 
The US Government will have 
continuous involvement with the 
Consortium. The Government will 
also obtain access to research results 
and will maintain certain rights in 
data and patents. 
"Successful development and imple- 
mentation of this technology will 
reduce the cycle time and expense of 
QC testing of these materials. In 
addition, it will improve the avail- 
ability of larger volumes of these 
materials at lower cost, providing a 
major impetus for the exploitation of 
the InP technology of strategic de- 
fense and competitive commercial 
applications," it said. 
Each of the three consortium 
members brings unique qualities to 
this collaborative effort: 
• Hughes Research Laboratories ex- 
pertise in InP materials and devices; 
• EMCORE - experience as a 
supplier of MOCVD systems for 
these materials; and 
• J.A. Woollam Co. Inc. - develop- 
ments in sensor and control tech- 
nology. 
The program is designed to take 
advantage of the members' knowl- 
edge bases, significant investments, 
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and business plans to support 
the development of in situ process 
control. 
HRL will develop a basic growth 
recipe while working with EMCORE 
for its application systems, then 
incorporate the improved materials 
and processes into future commercial 
and military products. J A. Woollam 
Co. Inc. will work with both Hughes 
and EMCORE to apply in situ 
sensors and controls to their sys- 
tems, and will commercialize the 
improved spectroscopic ellipsometer 
developed under this program. EM- 
CORE will build two systems for 
implementing the in situ equipment 
and demonstrate the process devel- 
oped at HRL through the growth of 
substrates which will subsequently be
characterized by HRL. EMCORE 
will commercialize the improved 
MOCVD reactor with process con- 
trol. "In addition, it will also become 
a back-up source to Hughes for 
epitaxial InP wafers, a critical materi- 
al, currently dominated by foreign 
sources, needed for high performance 
applications", concludes the report. 
We hope to feature a closer look at 
this Program in due course. 
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